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(54) DATA TRANSFER METHOD OF PARALLEL COMPUTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To guarantee no transfer of packets exceeding a 
divided group at the time of divisional operation of the parallel computer. 
SOLUTION: Crossbar switches XBX0-XBX3, and XBY0-XBY3 are divided into 
two partitions 0 and 1. In this case, nodes are divided into a 1st group of 0, 1, 8, 
and 9, a 2nd group of 2, 3, 10, and 1 1 t a 3rd group of 4, 5, 12, and 13, and a 4th 
group of 6, 7, 14, and 15. Each node holds port information which belongs to the 
corresponding partition of the XB to which the node is connected and each XB 
holds port information which belongs to its partitions. Each node and each XB 
compare the previously held port information with the routing information of a 
packet when transferring the packet, and send the packet out only when they 
match each other. 
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(57) 

[Bin] mnnwmvfttmmz* 

[£?*^J£] ^ DXAX-f ^XBX0-XBX3, 
XBY0-XBY3^/^f^f 5>3 >0, 1 

arrs. y-Ftt. o, i,^8, 9<Dmi? 

;u-y, 2, 3, 10, ll©*2^-7> 4, 5, 
12, 13 013^-^ 6, 7, 14, 15(£>|g4 

XBtCttSXB<Z>S-/t— 5V zsa >CIt5#- b1f$g 
£&*«J$i±L£>£o ftXBH /t^r^h* 




©© ©O 

» * » 5* 

4^ b> ro 




[StJfcJll] «MO?Dt5»lt (U^T. y-K) <h 
ft/— Ktt. /t$ry H6«2T5llll:. K^yMCJb 

u 

r-w ->3 >*SW?u HtrfESflLfc/tir^ 
>yw*t i>T#in*nT^*ca5fcy - 1«©#- hit 
n&mmm&.-zntzA-'r-i ->3 >icK-r*m*#- h 

[0 0 0 1] 

surname £<£«hu »fjLfcy-K^;p-^ffl 



1 

(2) <£§51¥09-231187 
[0 0 0 2] 

• :/K»m«£*tiHrr* ra-^-^icM-rsy 
5—2 8 1 2 2^'£m&&i-f &ns. 

[0 0 0 3] 

^7cy-h**^n^^A (OS) <Z>/tjreizJ:B«j& 

[0004] *%^©iwtt, HLmtmme>&WB& 

[0 0 0 5] 

[ayiSDPfttafcfcofB!] tt^owyn 

■fey it (y-K) t. fcfcflroAtttfjjtf—h^Wrofc^ 

jHBJciswr, y-F**»©^;i/-:/fc*MWu ra- 
^u— ^fcK-rsy-Hra±T?^4ry usscfc.to?— 

^■5) . #y— Ktc ey— K?&t»M$n-5^nx/\'x 
-r 7f©SE3A-f -f ->3 xcju-r-sffi^tf- mimr* 
»e>*^i;»«firUT*i<. =&y— k«. /vryv&um. 

■?2>Miz. blzjl— >^Wffi<i:LT#iD$ 

[0 0 0 6] *%Bjtt. &?DXA'X-f7?i:. 

DX/tT.-l' y ?-0#A— -r-f ->3 XCJU-r^AttS^J 

«. /t-iry h2rA^)#- hTSffl-T-St. *"T, A^J# 
- h1»^{CJ;D^A^^- hWJK-rSA— t-W ->3 
SS?T?>. ^tc, gebfc/^iry h\Z)V-"rs< >#tim 
<tLTf*SD$nTVi-5eii5ty- KWJi?- h«^<£MIB 
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3156 y - f *r o m<D^m^f)v- y - f l 

[0 0 0 8] 

[0 0 0 9] Hill *HSS0*J<£> 1 6i©y-Hi» 

i0^px;u-f 7? (xb> fttt&mwmwm&Tik 

To Hlic^^T, 0-i5tty-H (yp-fetvii-) , 
XBX0-XBX3 HX^lfilO* P^;U< 7f (XB 
X) > XBY0-XBY3 tiY^fS]0^ PXAX-f 7^ 
(XBY) ^&£o ^^WC/B^^DXAX-f y 
^tt. ASA*- FSrfi-* 4<a^^T^D, JLHTWHE- 
n5tC0 — 3<D#-h«-^*Wt*. y— Fi^PXA 
7<yfMlt A*S#«0iX—l 5iX, Oi 

Y-l 5iY, ffl^fl^SOoX— 1 5oX, OoY-1 5 

oY-essttsn*. &/£u £©Am*m#«<z>«e 
[ooio] H2H *^jfi«i©ffis«'&«tc*3W-«>y 

#**:bU 2 10i2 2 0H;HT^>^7>f-';!/ 
F\ 2 5 0«f-?7^-Jl/HT^o )V—T<{>if7 
-f— ;UF2 10, 2 2 Ott/I^ry F <£>^»Cfi;^n, £ 
M5fcy-FO*-F1tf6£:bT, 2 1 0 (Cte&XBXCD 
F£ST*«#*ittSn, 2 2 0 (C 

tt#x Bx^aRt^tta^^- f s^-rw******* 

[0 0 1 1] **JS«T»4, XBXJl/-f^>^7^- 
;PF2 10iC»4, C36jty-F*#*4K!y KD2Jt» 
T^bLfc*§-&a>T&2 b^y F£^3- FbTtffi (4tf 
XBX(OffiA*-h#fS:Stl^ £ 
XBY;i/-f^>^7^-;i/H2 2 0(CH f^J^i^ 
*£i£5fcy - F#-^£ 2 itifcTSlfc 4\dy 
0±fi2fcfyhST3-Kl/fcl (4t*7h) , BP'S, 
XBY(DUjA*-hS^^-rt«$n^. 03 

tc, y— f o-i sizttj&Tz>)i—T4 ytfy-i—jv^ 

2 10, 2 2 OCDm&^To 

[ooi2] «iH /- F i a>e>y— f f 
stesi-raiR, y-Fitrtt, xbxji/-t^>^7^ 

-j|/K2 1 0 }:XBXtB**- h#^"3 £5k"T "0 0 0 



1"*, Sit. XBY;Hr^>y7^-^K2 2 0lC 

xBYtbA*- f#^ i "o i o o" *&*&m 
lt> m^m-^nioXckoxBxo^jgaj-r 

-So XBXO^lHJtS*, XBYl^iain 

[0 0 13] ^CT% #ffl»6£2fe»LfcV>»&* XB 
X0T11 y-Fl^lttlUc/^7h^AM-M 
«kD'£.(tU K/^y h©XBXJP-f^ >^^^-JU 
F 210© "0001" (CfiEo T, a**- F 3 £ 0 K 

«31XJ;?)§{IU XBX/XBYUl/-fY>^7 

F*ffi*ffi#»3oY«fcD XBY Soffit"*. XBY 
W^y F£Art#— F0.kD3«U Sy^ 
v/ F<dxby;u— -tV >ify^— ;bF2 200 "0 1 0 
0" (CtfcoT, ffl*#-M«t0BE/^y hsawr 
K/S^ry h£y-F7a*A*«7iY±DS«U 
XBX/XBYil/-f^ &ft9£T?%> 

[0 0 14] Cin«»»«51K«IIJBbttli»'&<0— «w 
■MFC***** i^Ttc, Hl©*Jfi«©»«31CfcT>^ 

[0015] 01tc4o^T* /-HO, 1, 8, 9£fg 

i»a^-y, y-F2, 3, 10, ii£fg2#*ij 

if)V—7+ y-F4, 5, 12, 13**3»»J^- 

y-F6, 7, 14, 1 5^m4^m^f)i-ytv 

-t^ >0. Z 1 *— 5V ->a>l IC2^fUT 

7fXBX0-XBX3Tit *-h0il*/t-T-{ 

X, Y*[fiI^DX/U-f7fXBY0-XBY3Tlt 
#-h0.t2S/^-r-fy3>0, *-Mt3S:/^ 
->>f ->3>ltC»JDSTS- 0 4(1, S-y—F©#«if 
Jlz-ytXBX, XBY0y^7r>3>©»«R{i(S 

[0016] 3 fc. s-y-F»4, @y-F^ 

JHT^^»J^-ytc:^T^, XBX, XBY CD&rt 
-5V^3>K:«T*ffi*#-Ffl** (ffiA pJSE*— F 

7 ^ iSlK) ^flT-i* §^ — ~>3 >tcMf^Affi 
1/ V A ^ tC S SlfS L T 43 < . 

[0017] »me^, *y-F» #^nx;w7 
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>^^^— )i> h^F^^M^u^x^tc&^i; 

l:U9, HP*, XBX, XBY<D&rt 

[0018] jwt> &y-h\ &^Dxy\*^-r 

T, 1 0 OttiRJfa.-^ K lOSttP-AJMt'J, 

1 i sttiifiJL--/ cnsttrtffiAA i i o 

X, I iYCfi^ftRSn^A**- MX, iY, 5: 
tf, m*«#»IoX, IoYK&*»ttSn*tH*7#-- 
hoX, oY#»£. A*4^-hiX, iYt^M^l 
11,11 2T*Hla-7 h 1 1 SfcJgjRSn, ®m^. 

hi 1 5tt£*«#«l 1 3, 114TttlM-h 
oX, oYJCttttSn-5. 1 2 0tt»*J««lxi?X^. 1 

2 1 ttl7-I8U^^ 1 2 fflftrL-y h 

i i 5 tKwsnso 

[0 0 19] iUffo.--/ noon *^>y- Ffc^— 

\stL/vry h£D— #;py^u i o 5tc^j5s*r^>o am 

hi 1 5tt, KD-AJMtU 1 0 5<D/Hry h 

hox**^ttoY3&^2itu-rs. mm 

aryMlSIl A*#--hiX*S^»4iYXSmL 

y^E'J 1 0 S'Mfcj^-f^o — gy— 

£\ hiX-eSffibfe/tiry httffl**— hoY 

^Simu A*#— hiYXSmbfe/tyy httffl*# 

[0 0 2 0] uuT, A27#— MX, iYXSfSbfc/t 
Sry h**l^ttay— FTffcJfcUfc/^y h£W;*J#- 
hoX, oYfc:2!ffi-r*IK, mS^—y h 1 1 5 \ZX. K 

1 2 0 iSfr&bT, A^rry hi^tBcDnJ 

i££ii£*±L, X7-»ai/vX^ 1 2 1 &*>LT 

[0 0 2 1 ] B6ft »SUfll«*»lftTS»Wif*U^ 
A* 1 2 0©»J««**"r. BEU^^ 1 2 OfclMftS 
tl*»W**Btt, S«/-H3W»«Sn*XBX, YB 

YOSA-f^ S'H hlS^X^^o CCOX 

BX, YBY<D3R/V-^ S'a >lCJKTSffl*#— h 
H RXBX, YBYJCgEtt^nsy— H*^A*bfc 

^^ry hoam^MFprsnsjp— h (aj^pjffi^-h) 

[0 0 2 2] **Jfi«T?tt, ftmm\s*J7.9 120B 



8tfy^6&-S. R»«lfl[*l/^^12 0O±tt4 

htt-hffi^^WSJC, X^ft^DAA'X-f ^ (X 
BX) coffin- h 0^b 3 tC^LT&D, Tffi4tf 
^ htt±ti*^je#{C. Y^PX/U-f7f (XB 
Y) <Bffl*7p— hO*>e>3lC#JSLT^£. HC 

A /U< y ^fi!>tH*#- h S /t^r ^ h ^iiajX^ £ C 
^^^"To »»fl*«l/yX? 1 2 OlCJMfiSnT^S 

l ^ y - h Hi^ra-o^fd^-^fcjm 

[0023] mi\z. m i ^z^T^mm^nom-^ 
<d. #»«^;w-y*cjRTsy-K©»Wfll«i^^x^ 

1 2 0t*«Stl*»afll«O*#»lf ty h/^->* 

^-To #JAfcf, BUD, »i»a^-/i:mft 

y— Htt, XBX0, XBX2W-f^y3> 

0, XBY0, XB Y 1 0/^-f>f ^>3 >0©/S- 

C:T% ftXBXCD^-f^'>3>0 
h#^4 0 t 1 , ^XBY^/t-r^ya 

ftJ^U-^MT^^y-H^^fiJIf^l/vA^l 2 0 
CO, lfl[4t> hte "1 1 0 0" , Tffi4fcfy htt "1 
0 10" T&D, :£#Tte "11001010" tft 

y-H^UfSl/yX^ 1 2 0Ort§H "0 
0111010", "11000101", "0011 
0 10 1" 

[0 0 2 4] &*5, #M»E£*iSLl&:tr>»&tt, #y 

— h©»sy«aix^A^ i 2 oo^tf^y hs "i" t-r 

n««k^o BP*, £ XBX, XBY(DiTO 

m*r#- h^S/^y h<Oi3im*«fFoISti*Clt*Sb 

[0025] ^8t4, *njfi0yxy-KSffiStt-&"rs 
XBX0*«i;ts^ io^px/u-fyffeEiao 

«fi6"tf»S. #?DX/W>f7m Affi^#-h^:& 
^4j@^oT*5D, )EStC 0-3©#- h#-s§a*#w-& 
tlT^*. XBXOTH A*3R— hO — 3tt#^A* 
«#«0i0-0i3K:*«an. m^^-h0-3t4# 
^ffi^{f-^«g0o0 — 0o3 tclg^^n^o :^T, A^J 
ft 0 i 0 - 0 i 3 , m^jfi-^l90o0-0o3^, 
010y-HO-3 (7)/±i^^t^-^0 oX— 3 oX, A*ff 
-^«!0iX— 3iXJC^*t* ^>o 1 3 0f4«fi£««US?X 
9. 1 3 1 ttx^— IfaixS^A^TftS. 

[0 0 2 6] ^DX/W y^tt. A##- h 
^-rn^tci>j3febfc/t^^ h*, W^iry hOJl/-f^ 

ho~3 0)^-rn^*B»?uT3im-ro ^<vm* m 

*J*9 1 3 0<Z)»tt«J««*iHH^bT, /t^ryhSfem 
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[0 0 2 7] H9H ?DX/\*X< ^^^©^afltJBKflf 
il/yX^l 3 0lc«ttsn*»liJ»j«fl!«t4. 

A2/#- h tffi*#- HPaT©*ff"5J$n 

So 

[0 0 2 8] **«««Ttt* HI iC*t"»WilG*ff 5 

>< ~>3 >1 tC2#»JLT^£. cntC^fjSLT, S£f£i# 
8k/X^13 0H A-TVy3>0i:i1*^AM 

(o) 131, mi3#-bm&mmi&#»r*itii3tf- 

h#j£*«US?X? (0) 13 2, A-5Vv-3>ltC 

$gl/vX? (i) 13 3, ta**— h«UsS««S*iWT 
sm^jR-hW^lfffiU^X^ (1) 13 4C9fh4fi<0 
l/^X^6&£o Sl/yX^ 13 1-13 4tt4t:y 

tc, ^ ^ DX/U-f 7f ©A**- h 0 - 3 , ffi*^ 

A^-Hc^-r^e^ hc "r , m**— 

jSTSfcfyHc "1" U §A-f^>3> 

StC, "1" CD5ioT^SAai**— h^T/^^r^ h £ 

[0 0 2 9] HI OK* 01 KST#»ia4E*fT3*& 
<Z>, XBX0-XBX3, XBYO-XBY3CJ5^ 
/t-T"^ 5/ 3 >0C9&A/ffi*tf- h«^1f$Sl/vX^ 
13 1, 132,Rtf, /V?-<S/3>l©ftA/ffi* 
h«JB£««l^^X^ 1 3 3, 1 3 4tCt&^$tlSA 

fcf, iUD, XBX0^-f^y3>0l:mA 

**-h«jSEi»«U^^ (0) 1 3 1 ££B;^#-h#? 

/s*ai/yx^ (o) i3 2©rtsu^ "noo" 

XBXO0A-f^y3>om A#/tf— h 
0, l(7)/^7h^ffl**-h0, 1 \zmtti*V%Z>C£ 
^^LTV^o XBXO0A-r^y3>li;K 
t^Affi**- Mi#- h#-^2 <t 3m 
T, A*#-h*J«»*U^^ CD 1 3 3 chtti^Jg 
/SWffil^X* (1) 13 4^t^ "0 0 11" 
i&D, XBX0O/1-f-<y3>lTH Affi*J#— 
h2, 30/^7^ffiA^-h2, 3{CitUiT^S^ 
tSSl/TM. i©XBX, XBY^#l/vX^ 1 3 
1 — 13 4 £:3^Tt>H«T*£>. 
[0 0 3 0] £43, #M»e&*«UfeV>»&tt, ft? 



•>a >0©Affi*3B— hflldcfll*^^^ 1 3 1. 13 
2\Z±¥y h "1" £f&#5L, /^-5V>3 >1 OAtf! 
A*-HlS«*l/^ 1 3 3, 1 3 4l:ft7h 
"0" ^Kftt^c IP*>, #47 PXAX-f ^©ss^ 

-h?!>^W7 h£g«U ^T©m*#— 

[0' 0.3.1] ^(3, *SIJfi«iJco»»J3SlERp<OKiff^^^i 
T, H-©»a^-yfi©ff*o/ - HHo l Jt H 

9)\s^--fft<bJ - F 1 * 6 / - K 8 <^n>r v V SCSIf 

? 1 3 OCOftl/vA? 13 1 — 13 4 fCte, 01 0(C^ 
[0 0 3 2] »lSKPt, *1»«^— ^rtKlJRr* 

y-F i^5/-K8aW7 h£<E2£-r*HK y-K 

l«faz7M0 0H H2 fCST/^^ry h2 0 0 
tLT» 03^0, XBXJHr^>^7^-Jl/F2 1 
OtCte, CS56y-F»#8S2Jt»T*toLfc "1 0 

0 0" <0Tffi2 bfy h^T^-FtfeE fiP^, XBX 

com^*-h#-§-o^^T# "1 0 0 0" xby;u 
-f>f>^7-f-;i/K2 2 0fctt, ra«2i*y-F*# 

8Sr2ii»-C^*>bfc "1 0 0 0" <0±$L 2 hfy 

IP*>, XBYcom*^-h#^2^*t- 
I"0010" r-^7^-JPH2 5 0 \Z\t 

Kaix-^tft^ttttU M/^y h 2 0 0Srt»/W 

1 1 0 SiLTP-AJM^U 10 5 \Z±tiL?Z>. Jfc 

W^ffiM-h^oXtl, rtgywnos 
SLTSff:i->y h 1 l 5ie, WVry H 2 0 0O4K2I 
JgjS£T*« M15H SS*:x- y h 1 0 

Qfrt>/Vry h 2 0 0<OteiSJt**SWS«!:, rtSBAX 

1 i o£iiLT, a-*;^^ 1 ; i o s^stess-r^ 

/^7h2 0 0^ttll, RAiry h 2 0 0OXBX 
?>f >^"7^-;i/F2 1 OOHi "1 0 0 0"^5» 
Sli*UyX^ 1 2 0©±fi4 tf7 XBXW^ 
#-h0tMLfcliyh (lfyhS) Sr#itiU R 
Sbfiy He "1" ^#»SnttD, J.:?, i/^7h 

2 0 0^XBYJl/-f-f >t?y^(— )l K 2 2 0 coffl "0 
0 1 0" *6»a««l^^^ 1 2 0©Tffi4tfy 

+ XBYffl*#-h2t»J6Ufcbfy h (3t*^h 
g) KSK^M: "l" ^a^tiTV^^ 

7M 1 5rt©»#J1t«l^^^ 1 2 Ote "1 10 0 1 
0 10" T$»*9, ^0±fi4t:7ht^XBXaiW- 
>0t»*Lfcty h (1 fc^y hi) M l w , fio, 
T^4 h*(£>XBYfcB^#- h 2 t*f«bfck - !y h 
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(3 try hm) fc " i " t&o, i-&^tn§, 

d^ffiM^loX^ILTXBXOI:, fett^mb 
fc/S^r 7 h 2 0 0 
[0 0 3 3] ft 45, /- K 1 ©jiffl^-^u/ H15I1 

mM/vrv h<Dji—'r4 ytfy^—frV 210, 220 
<o«*6»w««^^x^ 1 2 oo^ai^^- 

j£Lfc2 fc> h^fllt> fatt**— Z><D\dy HCTt 
"1" TW^Snx^A^fc&SH ^dry h<Z>«Ei£ 

0 0lc#JD&^£5S£T£o i5i:^tX7- 

ambu^x* 1 2 1 ^>it^o 

[0034] XBXOH / — F 1 fr^CD^y h 2 0 
0*. A**-hl^tfI^ KXBXOH if, 
H9l:StA*#- hffif&mmUz/X? 13 1, 13 3 

He "1" **t6#JS*iTVi^fl!l<Z)A— y-r S^a >*aS! 
"T^o #0»JTH 01 0*©XBX0©l/y^^ 1 3 
1, 13 3^$J;^ /t-f^y 3 >0$:Mno 

^ctc, ;^ 7 h 2 o o b x;i/-r^ >i^7>r F 
2 l oa>ffl "1 0 0 0" ttiJitf— h0£iliR 

"T^o &tC, t 1 ^ va>0Om*7R— h«jB£«ffiU' 
^7,^ 1 3 2 h 0 \Zttfc-rz>\zy h Sr#flg 

U RStTu/hJC "1" ^«*anT^5*«Bt$. 
*fi»J"C«. 0 1 0 t©XBX0©k>^^ 1 3 2<Dftm 
J;0, KShfy MC " 1" ^^ntl^©T% XB 
XOH tB*#- h 0 JzOtBafi^WOoOSaUT, 

Kfi-^siooo (A*«#«oix) tsmsnTv^y 

— HO \Zrt>ry 1- 2 0 0 £*l&£T£o 
[0 0 3 5] h2 0 0 ^STO^/:/" H 0 CO 31 

BX/XBYJI/-f^ >5 f 7>f-;H i ^g/- FO^T 

1^7^ i 2 oGHasMg'&LT, K^^^n/tc^^a 

igbAcm. Hi**— hY^6«-^«Ooy*abT/1ir 
7 F20 O&XBYOKHEjrTS. 
[0036] XBYOH FOj^SCO/^^ h2 0 
0*. A*#-h0^j-8§t, Sf, iXBYO^) 
AA*-Hat«^^13 1 f 13 3(DAM- 
h 0 t^HSbfctfy h (ltf^hg) £#J£U 

/*—t^> 3 >o 9:tz % n>ry F2 0 0© 

XBYJl/-f^ >^^^-JUH 2 0 0?){g "0.0 10" 

£#jhu iH*#-h2*aK-r*. ^t3, a-^^v- 

3>0<Z)ffi^zp- h«jBEfi|«U>?X^ 1 3 2©ffi*Jp- 

H HlOctD, ttShfyHc "1" ^M^ntv^ 
<B£WBLfc», h2A^fg-§-«8o2 Srfflb 

T. &ffi-5t«8o2 (A*«-^«8 i Y) tM^nT^ 



s/-H8ic/^7 h2 o o*eai-r*. 

[0 0 3 7] rt*ry h2 0 OSrSWBtofcy— F8(Oa 

[0 0 3 8] ^DX/U-f7fXBX0, XBY 

IflgUvX^^t:^ h£#JHLfclRK:. fan**— OCDt: 
y MdTfc "1" «i^tlTt^»tlH h<D 

e&a&stt^ihu i5-tfii/^* i 3 i ^^><h 

[0 0 3 9] *IMSftl©»»ja<teJC450iT, ra— 

(Dm i #»J20u- y tcMf * y-Ki^sy-H8 ^/t 
dry KsearrsiKi;:, os»©i7-^4l, y- 

H 1 **te©SS 3 /-F4 £<E2l$fc 

[0040] /-F 1 (OSIge^— yMOOU, n*r y 

^ci^, H2©AiT7h2 0 0tl/T, ^3 £9, XB 
X^-r^>^7^-;i/F2 1 OCti, K#-^4^r 
2Jt«C"C*toUfc "0 1 0 0" ©Tfi2 tfy — 
FUfcl, BP'S, XBX^*-F#^0^tl 

" 1 0 0 0" X B Y)V — ir >^7^-JI/F2 2 0 
\Z\t, H/-F#f "0 10 0" 0±fi2tfyhSf3 
-Him MP*>, XBY©ffiM-F#^l^Tl 

"0 10 0" ^ f-^7^-*F2 5 OKlfifia^— 
U S/^7 F20 O^W/Ul 1 0£r 
IITD-*JM^'J 1 0 5lC£jG£f£o ^(C^ff^L— 

ffi^*-h^oXi:b. rtffi/SXl 1 0£r5ILTiIfH^- 
-7H 15 td^/t^r y h 2 0 0 ©<E3lffiS*f 5. ® 
ffi:xz:y Ml 511 JRflUL--/ h 1 0 0j&>S/^v h 
2 0 OOCSIffiSSrS^St. WUl 10^11 
T, D-AJMtU 1 0 5 7&^eit^f A^-7 F 2 0 
O^fBU, RW7h2 0 0©XBX;Hf>f>y 
7-f-^F2 1 0<£><® "1 0 0 0" A>S#WflMBl^;* 
37 1 2 0<D±.&4 bfy F "110 0" "ftO, XBXttlA 

Ktfy hfc "1" tfftlflSnTV^etSIIBTS. ^ 
tC, h2 0 0©XBYJI/-r>f >^7>f-*F2 

2 0(D{g "0 1 0 0" 12 0OT 

ffi4 h "1 0 1 0" XBYfflM-F 1 titt 

J^L^ctf^h (2tf^h@) Sr#BH-r*3W. Stthfy b 

it "o" -ca&s. ^<Dfc#>, s—Fi<DmmrL-yhi 

H ^7-m$&UiSX? 12 1 ^:^->i:-r^o 

[0041] cintccto, »«3We«f* csiTcy-Fsfl* 
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H^IC/^y F<B4te2l£ttllhT££>. 

[0 0 4 2] 5fclC, *^llfifiS|©»fiJJliE«C43^iT, 
(Dm 1 7 \ZMTZ> J - F 1 iP / - F 8 ^ 

/t^ru/ KSrfeiaiTSIHlC, /-Hi tXBXOHty^f 

[0 0 4 3] /— F 1 OSlffJL— ^ MOOH 5t<hf^ 

#^8* 2 u& "i o o o" 0T&2 1:^ F 

^T^- F Ltzm. BP'S, XBX£Dffl^7p-h#^0^ 
^ffiS " 1 0 0 0" ^, XBYJl/-f^>^7^-;i/H 
JC, (WHE3lit/-H#^8S2Jt»T*toLfc "1 0 0 
0" ^±e2h*7h^-FLfcE flP%, XBYCO 
ttl*#- F 2 ^^fffl "0010"*, CiH^— ^ 7 W 

7h 2 0 0£rtg&/\*X 1 1 O^rfflLTD-^Jl/Z^U 1 

0 5lc£j£T£o mW^y F 1 O Olt #JAfcf 
<£/fl-f££B/j^- h^oXil, WUlloai 
Til fin. F 1 1 5 tdR/X^ry H2 0 0©e2iifS* 
tS. fflm^--^ H15I1 iKIai:^ hi 0 0*5 
/t'Jr-/ F 2 0 OOteStffi^SrSfctSi:* fiS/U 1 1 0 
^IIT, D-M^t'J 1 0 5*e»K/^7 h2 0 0 

*a*ttsu w^h2 0 0©XBx;Hf>r>^7>f 
— ;i/K2 i ocoi "iooo" *&»#JW«i/s?^^ l 

2 0©±ffi4k # ^ht©> XBXHJM- F 0 (h*fjSb 
"1" *^iW$nT*3 0, fiO, XBYJ1/-t^>^7 

^-^H2 2 0(^)1 "0 o 1 0" *s»in»au^^ 

1 2 0©Tffi4fc> h*G>, XB YHJ**— F 2 <fc*fcS 

bfceyhSMu ttaify h»c "i" *«»snT 

1 oXSiLTX B X 0 F 2 0 0 £ 

[0 0 4 4] /-FH^XBX0M^T7h20O^ 

«2!*tc/'rxa<58£u gw^naoooxBY^ 

-XW >i/7>f-;i/H2 2 OW "0 0 1 0" *s 
"0011", BP'S, XBYOffl**— Hd^2 t3*S 

[0 0 4 5] XBXOte, /-Kl*5©W7h2 0 
0*, A##-M gXBX0H A*# 

-M«««l/yW13 1, 1 3 3<£>A/J^-F 1 £ 

K^tfy Fici^&^nxv^/^-^ >o si 

#?T£o /^7b2OO0XBXJHf^>^7 
>f — ;UF2 10(^)1 "1 0 0 0" ffl^-F 

&mMUi?7>& 1 3 2<D&t!#- F 0JC*HK"TStf^ F 
(1 bfy FB) £#RBU HI 0 £*9, RSe^M: 
"1" i«*«3nT^5©6«Bt5. XBX 



oa, ui^Tp- f o jiOthtim^ooo^mLx. m 
n^aooo <A*f&*t*ioix> tg^ntt^/- 

F 0 ICA^r 7K2 0 0 ^KiTT*. 
[0 0 4 6] F 2 0 0£gW-ffi-3fc/ — FOCDii 

fl^-yFtt. tt/^yF2OO<0*gjgft/-K##* 
itXBX/XBYJHT^ >if7 J—JIsFifi&S— F 
OTrft^C££*gl£L, ft;!/— 5^ >tf7-{— )V 

F<Dffl US?** 1 2 0©«©I^tnT 

oYSiLTWy F 2 0 O*XBY0lCte3|-rs. 
[0 0 4 7] XBYOU /-H0*eo/^7H2 0 
OSr; A*#-F0 iXBYOft A*J# 

-h«l«1tai/yX^13 1 t 1 3 3CDA^-F0<h 
WjKUfctTy F (1 hfy FB) £#IHU Bl 0«t0» 

SrSKT*. /^7h 2 0 0(DXBYJl/-f^> 

^7^-;i/H2 2 OCDM "0 0 11" SrfllBU 
-h2^3^1Kt^>o fCT, /t-f>T'>3>0Offl 
*tR— F*ric**lx^X^l 3 20ffi*jR-F2, 3\Z 
»ffi"TSlfyF (3£4bfs>FB> ft#JHU BESIfy 
Ffc "1" ^»ttSnx^S*«Bt*, HI 0<£D, 
X B Y 0 <DJ*—t4 Is a > 0 ©ffi*«jSfll« l^S^X^ 1 
3 2 tt " 1 0 1 0 " T» 0 . tH*#- h 2 fcStJESt" S tf 
7h3tt M l " »«$tTO^^ ffi^#- F 3 \ZM 
$6r?Z>\Ly F4te "0" /l^i^tlTl^o Z.<Dtzth, 
XBYOIt A^ry F 2 0 0©C2lffl31S^±b, 

—mnuztx* i 3 i *^->^-r^o 

[0 0 4 8] KX±om\Z, 1n!kn j !ryy<D)V—T4>if 

[0 0 4 9] JfctC, *HJfi«(C45^iT. ff*©/-H* 
rtO/-K0, 8, 9 \zn>xy h^^D-^tX F*r-5 

[0050] j — Y\fr%m—ftnw)v—-fft'<fu— 

F^r7.FT^^tc /-Hi0«fa-7M 00 
tt, rtffi/^X 1 1 0£riiLT, F 1 1 5\Z$> 

zftmmmui??,? i 2 oco^ "1 1 0 0 1 0 1 0" 

(H7) ^ffiL, Sg±fi4b*7hOl "110 
0" ^XBXiHr^ >{f7 4—)l,}t\Z* RTfi4t:7 
FcD© "10 1 0" ^XBYJl/-r^>^7^-Jl/F(I 

ci<h(Ccfc*9, b 2 h 2 0 0 S 

1 0 5\Z*kf&-rZ>o WZ. mgf.3.-y F 1 0 Ote 
oX£U P^gB/\*X 1 1 0 SfflUTiiffi^.— *y F 1 1 5 
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1 15(1 SlffJL-y h 1 0 O^Av^y b 2 0 0^>S 

y^&u i o s^seatr^Atsry o o*at*tn 

L, BE^ir 7 h 2 0 0 OX B XJHf >f >^ 7 >f - Jl/ H 
COM "1 10 0" 4^»IWSl/y^i' 1 2 0©Jiffi4 
eyhtO, XBXiBM-hO, 1 tttfolsfc^v b 

"1"' tfUfrtt2nT45!K S/O, »Airyh 2 0 0OX 

ML/yX^ 1 2 OOTfi.4 t f 7 XBYtti*^ 
-hO, 2 ittJSLfcfcfv h (li3lfyha) *#B8 
U tfy HCS-* 1 A«»iW*nTU^Ci:Sr«S 

bu »3esnfciH**-Kox*sta*»#iiiox* 

ffiLTXBXOlC, RK*HlLfc/X^ry h 2 0 0 

[0 0 5 1] &*3, y — K icoiim^— ^ hi 15ft 
h 2 0 x->f >^7Y-;l/^l^ 

h£#figl^c&HC, fan**— -D(D\£y HCTrfc "1" 

itu rtffi/tx i i o $^lt^- 7 h i o o icfij 
i ^^-><h-r^>o 

[0 0 5 2] XBXOti, y — K 1 fr*><D/Vry b 2 0 
OS, A**-h l^SttffiS, tXBXOH A^ 
-h*MSk/^13 1, 13 30AM-M(t 
ttJBUfclftyh (2t*7h&) S#J»U *«-Ctt, 0 
10£0, KStTy He l^ftlliStlT^SA- 
a >0£5SJRT3o ^fC K20 OOXBXJk- 

5V >^y r -Y-;UKO{I "1 10 0" &#BBU tti*^ 

-ho, ^>3 >ocom^j 

1 3 2 h 0 , 1 

J&TZHyb (lt2tfyhB) £#HBU 
ilOiO, SESlf7 Hd "1" A^ttsnt^sos 

mm-t&o xbxoh m^-ho, icom 

*«^»OoX, loX^HT, KW^HOoX, loX 
[0 0 5 3] /^7F 2 0 0 mt^fc/-KO, / 

- k i (D&mm^-zzy h*. i/^7M^p-K+t 

em*(I^«0oY, loYSiLT/^7h 2 0 0 SX 
BYO, XBY 1 Cfeiit^o 
[0054] XBYO, XBYUi &*y — KO, 1 
4^(0/^7^ 2 0 0^, A^J^- h OT-Stt^^o K 
XBYO, XBY1H &^A*tR- h«!J5E*«I^^X 
^131, 13 30AA#-NtMLfct'7h (1 
tf-yhB) *#BBU *^1T11 Rati* He 14 1 " # 

M^nt^/^fr>3>o^iKn. &(e. x 



BYO, XBY1H &*rt>Ty b 2 0 OOXB YJU— 

y 4— jis\*<om "ioi o" £$gggu ma* 

— h<K 2«f§o ^Kl, XBYO, XBYlte, 

X^ 1 3 2<8ffl*#- b 0, 2JC»JE"rSfy h (It 

SO*«BLfc«, S^ttl^fl^OoY, 8oY, lo 
Y, 9oYt»3R*nT^iSy— H 0, /-K8, J — 
b 1\ 7—^9 (C/tv-y h 2 0 0 SGj@IT^>o 
[0 0 5 5] fc*5, #^7PX;U-1'7fXBX0, XB 
YO, XBY lCDljS»«l/yX^0f7 hS#ILfc 
Rfc; Hti*— o^KSfcfy He^t> "l" MMflsn 

x^&w-tus, /^7 hocsnflattf^u- x5-i 
«u-s?x^ i 3 i s^->t-r^o 

[0 0 5 6] *R9i<0-*J(!^<tLT, &XB 

X, XBY©AIHA#-h*A-f>f ->3>0; 
> ->3 > 1 JC2»«-r*»-&«C^l^TBlMUfc^ 
9!tt— f&Wfe, XBX(OAffi*#- h^M^tfl, XBY 

(DA&titf- b&NttmT%&M<Dm&&wzm^m 

T»£> (fcj£U M, Nttl^&S**— h») o CCD 
XBX, XBYtCtt, M*£^teN»<B&AHi;fc> 

[0 0 5 7] 

— x-^ y^7^-)v bcDmm&n? z. hiz^D . m<ofr 

[01] *^w<D-mmm<D&pmwm&^Tffif&mT' 

im2] marttry b^m^m^-rmx^^o 
[03] &xk9cy-b&nt)i--^j >if7j-)ib<7> 

[04] #ffli/;U— 5V ->3 y^M^^ti 

[0 5] y— K<75«U5£W**-ria'r*-5 8 

[06] / - HWO»*li*l/^^OMWS^tH 

[07] *««*C45W*»i(««^^X^<Dhry h/^^ 
-y^^fflTfe^o 
[0 8] ^DX/U-f *y^CO#?^0iJS^T^T^^o 
[0 9] ^DXAX^y^rt^fllfiEWftly^X^OfllisK 

[010] *|fi«JC*5W-5«J5JE«*U^X^<Olf^ h/^ 
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